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(54) Abstract Title 

A mobile telephone 

(57) A mobile telephone includes a protruding part 15, which is rotatable and longitudinally moveable within 
a pencil style housing 10. The degree of rotation of the protruding part sensed by a variable resistor 
determines input data e.g.a numeral displayed on LCD 12 and a pulse within a preset time (T, Figure 7) 
resulting from a single click operation of switch 22 confirms the generated data. This process is repeated until 
a telephone number is inputted when a double pulse application of the switch within the preset time (T) causes 
the number to be dialled. A single pulse within the preset time CO switches the telephone on, and a single 
pulse exceeding the preset time (T) switches the telephone off. Call-waiting and communication modes are 
also described. pjQ ^ FIG 2 
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FIG. 7 
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FIG. 8 
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FIG. 9 
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FIG. 12 
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INPUT DEVICE 


The present invention generally relates to an input device, 
particularly to a small-size 

data processing system, and in particular to an input operating 
apparatus and an input control method for a small-size data 
processing system such as a pencil-style mobile telephone 
terminal . 

Since a pencil-style apparatus is a convenience for 
portability, there have been proposed several pencil-style mobile 
telephone terminals in, for example, Japanese Patent Unexamined 
Publication No. 4-40046 and Japanese Utility-model Unexamined 
Publication No. 6-6265 7. These pencil-style mobile telephone 
terminals have a key pad placed on the side wall of a pencil style 
housing thereof - 

However, such a key pad requires a certain space on the 
pencil style housing, forming a bottleneck in miniaturization. 
In Other words, with a smaller keypad, there is a difficulty in pushing 
respective keys for input. Further, since the key pad is placed 
on the side wall of the pencil style housing, it is very difficult 
to perform input operations such as dialing in the state of holding 
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the housing with the user's hand. 

An object of at least the preferred embodiments of the present invention is to 
provide a data input apparatus which can easily input data without the need of a 
5 keypad. 

Another such object is to provide a small-size communication apparatus which 
can achieve both the convenience of portability and the operability. 

In one aspect, the present invention provides an input device provided within 
a generally cylindrical housing of a portable data processing apparatus, the device 

10 comprising a protruding part provided at an end of the housing, the protruding part 
being rotatable and longitudinally movable, a first input controller for inputting data 
variable with the degree of rotation of the protruding part, and a second input 
controller for inputting a control signal variable with the degree of longitudinal 
movement of the protruding part. 

15 According to a preferred embodiment of this aspect of the present invention, 

an input device provided within a pencil style housing of a portable data processing 
apparatus is comprised of a protruding part provided at an end of the pencil style 
housing such that the protruding part is rotatable and longitudinally movable. A first 
input controller inputs data varying depending on rotation of the protruding part and 

20 a second input controller inputs a control signal varying depending on longitudinal 
movement of the protruding part. 

The first input controller may include a voltage adjuster which produces a 
voltage varying depending on rotation of the protruding part. The voltage adjuster 
may be supported with longitudinal movement allowed within the pencil style housing. 

25 The second input controller may include an on-off switch in contact with the voltage 
adjust such that the on-off switch switching on and off depending on longitudinal 
movement of the protruding 
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part . 

According to another aspect of the present invention, a 
portable communication apparatus includes a memory 
for storing alphanumeric data and a protruding part provided at 
an end of a pencil style housing such that the protruding part 
is rotatable and longitudinally movable. A first input 
controller selectively inputs alphanumeric data depending on 
rotation of the protruding part and a second input controller 
inputs a control signal varying depending on longitudinal movement 
of the protruding part. A controller determines a piece of 
alphanumeric data input by the first input controller to be input 
depending on the control signal input by the second input 
controller. 

The pencil-style portable communication apparatus may be 
provided with a display provided on a side wall of the pencil style 
housing, wherein the controller displays the piece of alphanumeric 
data input by the first input controller on the display. Further, 
The pencil-style portable communication apparatus may be provided 
with a voice synthesizer within the pencil style housing, wherein 
the controller controls the voice synthesizer such that the piece 
of alphanumeric data input by the first input controller is 
converted into voice . 

According to still another aspect of the present invention, 
in a cylindrical mobile telephone terminal, a protruding part 
is rotated to input alphanumeric data, the protruding part being 
provided at an end of a cylindrical housing such that the 
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protruding part is rotatable and longitudinally movable. And 
then, the protruding part is pushed to determine the input 
alphanumeric data to be input . 

The input alphanumeric data may be determined to be input 
when the protruding part has been pushed once. Further, dialing 
is performed using the input alphanumeric data as a telephone 
number when the protruding part has been pushed twice within a 
predetermined time period. 

As described above , - a 
protruding part is rotatable and longitudinally movable by which 
input data is varied depending on rotation of the protruding part 
and a control signal is vaxied depending on longitudinal movement 
of the protruding part. Therefore, data input can be easily 
performed without the need of a keypad and both the convenience 
of portability and the operability can be achieved. 

Preferred features of the present invention will now be described, purely by 
way of example only, with reference to the accompanying drawings, in which:- 


Fig. 1 is a perspective view showing one * embodiment of a pencil-scyl 
"mobile telephone apparatus; 


Fig. 2 is a diagram showing 
apparatus; 


one embodiment of an input 
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Fig. 3 is a diagram showing a second embodiment of an input 
apparatus ; 

Pig. 4 is a schematic diagram showing an arrangement of 
internal circuit blocks of the pencil-style mobile telephone 
5 apparatus of Fig. 1; 

Fig- 5 is a block diagram showing the Internal circuit of 
internal circuit blocks of the pencil-style mobile telephone 
apparatus as shown In Fig. 1; 

Fig. 6 is a schematic diagram showing the contents of a table 
10 which is used to input data; 

Fig. 7 is a flowchart showing an operation of a pushbutton 
switch of the input apparatus ; 

Fig. 8 is a flowchaxt showing an operation of the input 
apparatus in dialing mode; 

15 Fig. 9 is a flowchart showing an operation of the input 

apparatus in call -waiting mode; 


Fig. 10 is a flowchart showing an operation of the Input 
apparatus in communication mode ; 
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« 9 . XI is a flowchart sbowlng ^ oparation ^ 
apparatus in power-off mode; and 


Fl». 12 is . fl owchart showing ^ operation ^ 
apparatus in power-on mode. 
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Referring to P1 „. . pencll . styla teiephone 

apparatus 

is comprised of a 

pencil style housing 10 having a battery section T 7 

y secraon ll provided at 
one end thereof. A lia^d-crrstal ^ ^ 

xo rectangular screen ls loa9itudinally placed Qn ^ sids ^ 

the pencil style housing lo. A clin n < 

a a clip 13 incorporating an 

earphone -microphone Jack 14 is placed on 

yxacea on the side vail of the 

.pencil' style housing 10 and spaced frxm the L£D 12. At the other end 
of the pencil style housing 10 . an operating section 15 having 
l» a light-^tting diode (led ) X6 on the top thereof is operably 

provided. . As will be Ascribed lat 

uox ' aara ana various 

instructions can be input bv rotate™ = ^ , 

pur oy rotating and clicking the operating 

section 15. 

Rearing to Fig. 2 . . flrst example Qf ^ operating 
"> 15 Is comprised of an operating .nob 20. a variable resistor 
(potentioeter, ai and a pushbutton switch 22 . The operating *nob 
20 is „echa ni callv connected to the twist-fcnob of the variable 
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resistor* 21 which Is supported to be longitudinally movable in 
the pencil style housing 10. The protruding knob of the 
pushbutton switch 22 makes contact with the bottom of the variable 
resistor 21. Therefore, the vaxiable resistor 21 can be adjusted 
by a user rotating the operating knob 20 as indicated by an axrow 
23 and the pushbutton switch 22 can be on and off by the user pushing 
the operating knob 20 as indicated by an arrow 24. 

Ref erring to Fig. 3, a second example of the operating 
section is comprised of an operating ball 25, a variable resistor 
(potentiometer) 26 and a pushbutton switch 27. The operating ball 
25 is rotatably supported in the pencil style housing 10 anc j 
maJcing contact with the twist -knob of the variable resistor 2 6 
so that the rotation of the operating ball 25 is Imparted to the 
twist-knob of the variable resistor 26. The operating ball 25 
is further supported to be longitudinally movable in the pencil 
style housing 10. The protruding knob of the pushbutton switch 
27 makes contact with the vaxiable resistor 26. Therefore, the 
variable resistor 26 can be adjusted by the user rotating the 
operating ball 25 as indicated by an arrow 28 and the pushbutton 
switch 27 can be on and off by the user pushing the operating ball 
25 as indicated by an arrow 29. 

Referring to Fig. 4. a radio telephone circuit is mounted 
within the pencil style housing 10. The radio telephone circuit 
includes a radio system 30, a controller 31 and a speech processor 
32. The details of the radio telephone circuit will be described 
hereinafter . 
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Referring to Fig. 5. the variable resistor 21 of the 
operating section 15 has a predetermined resistor to which the 
power supply voltage V DD is applied. Since the variable resistor 
21 can be adjusted to provide varying amounts of resistance, 
arbitrary voltage ranging from 0 to V ro can be generated by rotating 
the operating knob 20. 

The mobile telephone terminal is provided with the radio 
system 30 which receives and transmits a radio signal from and 
to a nearby base station through an antenna. The controller 31 
includes a channel controller 101 and a processor 102. 

A voltage detector 103 detects varying voltages generated 
by the variable resistor 21. The detected voltage is converted 
into a digital voltage signal V w which is output to the processor 
102 . A switch operation detector 104 is connected to one terminal 
of the pushbutton switch 22 having the other terminal connected 
to the ground. Therefore, when the pushbutton switch 22 is closed 
and then opened for a short time period by the usex clicking the 
operating knob 20, the switch operation detector 104 can detect 
a voltage drop to the ground to produce a detection pulse signal 
p tH which is output to the processor 102. As will be described 
later, the variable resistor 21 Is used to select data and the 
pushbutton switch 22 Is used to determine selected data. 

The processor 102 performs the operation controls including 
the input control using a ROM 105 and a RAM 106 . The ROM 10 5 stores 
programs, a data table and a subscriber ID number. The processor 
102 runs necessary programs to perform the control. The data 
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table stores numerals, characters and other marks with respect 
to each detected voltage step V u as shown in Fig. 6. As will be 
described later, the processor 102 performs the input control 
referring to the data table based on a digital voltage signal V :N 
and a detection pulse signal P Iri received from the voltage detector 
103 and the switch operation detector 104, respectively. 

The speech processor 32 encodes speech signals received 
from the earphone -microphone jack 14 and outputs encoded signals 
to the processor 102 and decodes encoded signals received from 
the processor 102 and outputs decoded speech signals to the 
earphone -microphone jack 14. 

Further, the speech processor 32 may include a voice 
synthesizing function which can be used to produce a voice signal 
under the control of the processor 102. The LCD 12 displays 
necessary information and the LED 16 blinks when called under the 
control of the processor 102. 

As shown in Fig. 6, the data table of the ROM 105 stores 
numerals (1-9 and 0) . alphabet characters (A to Z) and other marks 
(here, # and *) with respect to each detected voltage step V IN 
ranging from V 1 to V u . The stored data are classified under two 
modes: Numeral and Alphabet, and the Alphabet data are further 
classified under three columns: (A, _D, G. Y) , (B, E, H, Z) 
and (C, F, I, _ , X) . 

For example, when the voltage step V x is detected, the 
processor 102 selects numeral mode by default. In this state, 
when the user clicks the pushbutton switch 22 once, the mode is 
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changed to the alphabet mode. Subsequently, when the user clicks 
the pushbutton switch 22 once more, the mode Is changed back to 
the numeral mode. In the case of numeral mode, when the voltage 
step V 3 is detected, the processor 102 selects numeral *2". On 
the other hand, in the case of alphabet mode, the processor 102 
selects °A" of the first column by default. In this state, when 
the user clicks the pushbutton switch 22 once, the processor 102 
selects "B" of the second column. Subsequently , when the user 
clicks the pushbutton switch 22 once more, the processor 102 
selects "C* of the third column. 

In this manner, any numeral and any alphabet character can 
be selected by adjusting the variable resistor 21 and clicking 
the pushbutton switch 22 and the selected data is displayed on 
LCD 12 under the control of the processor 102. 

Referring to Fig. 7, the pushbutton switch 22 Is used to 
determine selected data and to input a user's instruction. When 
the pushbutton switch 22 is operated (YES in step S201) , the 
processor 102 determines whether the operation of the pushbutton 
switch 22 is a single click (step S202) . If it is the single click 
(YES in step S202), the processor 102 performs a single-pulse 
control (step S203). If it is not the single click (NO in step 
S202) , the processor 102 determines whether the operation of the 
pushbutton switch 22 is double clicks (step S204). If it is the 
double clicks (YES in step S204), the processor 102 performs a 
double-pulse control (step S20 5) . If it is not the double clicks 
(NO in step S204). the processor 102 determines whether a pulse 
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generated by the operation of the pushbutton switch 22 exceeds 
a predetermined time period T (step S206). If affirmative (YES 
in step S206), the processor 102 performs a long-pulse control 
(step S207). 

DIALING OPERATION 

Referring to Fig. 8, in the case of dialing mode, the user 
twists the operating knob 20 to adjust the variable resistor 21 
while looking at selected data displayed on the LCD 12. In such 
an operation, the processor 102 reads a detected voltage V^, from 
the voltage detector 103 (step S301) and then searches the data 
table (see Fig. 6) for a voltage step Including the detected 
voltage Vq, (step S302). Since the numeral mode is selected, the 
processor 102 reads a numeral corresponding to the found voltage 
step from the data table and displays it on the LCD 12 for 
confirmation (step S303) . The selected numeral may be converted 
to a voice signal by the speech processor 32. After that, the 
processor 102 waits for a user's instruction. 

If the numeral displayed on screen is what is desired, the 
user clicks the operating knob 20 once. This causes the switch 
operation detector 104 to generate a single pulse which in turn 
causes the processor 102 to perform the single-pulse control (YES 
in step S304). Therefore, the displayed numeral is determined 
(step S305) and then control goes back to the step S301* If the 
single pulse is not input (NO in step S304) and the input of a 
telephone number is not completed (No in step S306) , control also 
goes back to the step S301. 
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When the telephone number has been input (YES in step S306 ) , 
the user double-clicks the operating knob 20. This causes the 
switch operation detector 104 to generate double pulses which In 
turn cause the processor 102 to perform the double -pulse control 
(YES in step S307). In this case, the processor 102 makes the 
channel controller 101 off -hook and starts dialing according to 
the input telephone number displayed on the LCD 12 (step S308). 

CALL-WAITING MODE 
Referring to Fig. 9, in the state of the mobile telephone 
terminal being in intermittent receiving mode, when detecting the 
self ID number from a received selective calling signal (YES in 
step S401), the processor 102 informs the user of incoming call 
by blinking the LED 16 placed on the top of the operating knob 
20 (step S402) . In this state, when the user clicks the operating 
knob 20 once (YES in step S403) , the processor 102 stops the LED 
16 blinJc±ng and makes the channel controller 101 off-hook (step 
S404). Th±s causes a connection to be established and 
communication can be started (step S405). 

COMMUNICATION MODE 
Referring to Fig. 10, when the communication is terminated 
In the state of telephone call being in progress, the user clicks 
the operating knob 20 once (YES in step S501). This causes the 
processor 102 to make the channel controller 101 oh- hook (step 
S502) . 

POWER - ON / OFF 

Referring to Fig- 11, when the user clicks the operating 
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knob 20 once in power-off state (YES in step S601), the processor 102 performs 
power-up control to allow calling operation (step S602). 

Referring to Fig. 12, when the user pushes the operating knob 20 for a 
relatively long time period in power-on state (YES in S701), the processor 102 
performs power-off control (step S702). 

Each feature disclosed in this specification (which term includes the claims) 
and/or shown in the drawings may be incorporated in the invention independently of 
other disclosed and/or illustrated features. 

The text of the abstract filed herewith is repeated below as part of the 
specification. 

An input device includes a protruding part provided at an end of a pencil style 
housing of a portable data processing apparatus. The protruding part is rotatable and 
longitudinally moveable within the pencil style housing. The portable data processing 
apparatus inputs data varying depending on rotation of the protruding pan and further 
inputs a control signal varying depending on longitudinal movement of the protruding 
part. 
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CLAIMS 

1. An input device provided within a generally cylindrical housing of a portable 
data processing apparatus, the device comprising: 

a protruding part provided at an end of the housing, the protruding part 
being rotatable and longitudinally moveable; 

a first input controller for inputting data variable with the degree of 
rotation of the protruding part, and a second input controller for inputting a 
control signal variable with the degree of longitudinal movement of the 
protruding part. 

2. A device according to Claim 1 provided within a pencil-style housing. 

3. A device according to Claim 1 or 2, wherein the protruding part is a knob. 

4. A device according to Claim 1 or 2, wherein the protruding part is a ball. 

5. A device According to any preceding claim, wherein the first input controller 
comprises: 

a voltage adjuster for producing a voltage variable with the degree of 
rotation of the protruding part, the voltage adjuster being supported to be 
longitudinally moveable within the housing. 

6. A device according to Claim 5 wherein the second input controller comprises 
a switch in contact with the voltage adjuster for on and off switching 
depending on longitudinal movement of the protruding part. 

7. A device according to any preceding claim, wherein the first input controller 
is arranged to select a piece of data from a plurality of predetermined pieces 
of data depending on the rotation of the protruding part, and the second input 
controller is arranged to input an instruction varying depending on longitudinal 
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movement of the protruding part. 

A device according to Claim 7, wherein a selected piece of data is to be input 
by the first input controller only when the second input controller inputs a 
determined instruction. 

Portable communication apparatus comprising: 
a memory for storing alphanumeric data; 

a protruding part provided at an end of a pencil style housing such that 
the protruding part is rotatable and longitudinally moveable; 

a first input controller for selectively inputting alphanumeric data 
depending on rotation of the protruding part; 

a second input controller for inputting a control signal varying 
depending on longitudinal movement of the protruding part; and 

a controller for determining a piece of alphanumeric data, input by the 
first input controller, to be input depending on the control signal input by the 
second input controller. 

Apparatus according to Claim 9, further comprising a display provided on a 
side wall of the pencil style housing for displaying the piece of alphanumeric 
data input by the first input controller. 

Apparatus according to Claim 9, further comprising a voice synthesizer within 
the pencil style housing, wherein the controller is arranged to control the voice 
synthesizer such that the piece of alphanumeric data input by the first input 
controller is converted into voice. 

A method of controlling the input of a cylindrical mobile telephone terminal, 
comprising the steps of: 

rotating a protruding part to input alphanumeric data, the protruding 
part being provided at an end of a cylindrical housing such that the protruding 
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part is rotatable and longitudinally moveable; and 

pushing the protruding part to input an instruction varying on how the 
protruding part is pushed. 

5 13. A method according to Claim 12, wherein the input alphanumerical data is 
determined to be input when the protruding part has been pushed once. 

14. A method according to Claim 12 or 13, wherein dialling is performed using 
the input alphanumeric data as a telephone number when the protruding part 
has been pushed twice within a predetermined time period. 

10 15. A method according to any of Claims 12 to 14 wherein an off-hook 
instruction is input when the protruding part has been pushed once in a state 
of call occurrence. 

16. A method according to any of Claims 12 to 15, wherein an on-hook 
instruction is input when the protruding part has been pushed once in a state 

15 of call being in progress. 

17. A method according to any of Claims 12 to 16, wherein a power-on 
instruction is input when the protruding part has been pushed once in a state 
of power— off. 

18. A method according to any of Claims 12 "to 17, wherein a power-off 
20 instruction is input when the protruding part has been pushed for more than a 

predetermined time period in a state of power-on. 


19. 


An input device or portable communication apparatus substantially as herein 
described with reference to and as shown in any of Figures 1 to 4 of the 
accompanying drawings. 
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A method of controlling the input of a cylindrical mobile telephone terminal 
substantially as herein described with reference to any of Figures 7 to 12 of 
the accompanying drawings. 
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